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INFORMATION REPRODUCING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an information 
reproducing apparatus, and more particularly to an apparatus 
Which can realiZe a system operable to reproduce one type 
of information along With a plurality of channels of the other 
type of information at the same time, for example, a mul 
tilingual system operable to reproduce a video and a plu 
rality channels of audio at the same time. 

[0003] 2. Related Art 

[0004] In recent years, a DVD has been Widely spread and 
a video and audio reproducing system using the DVD has 
been introduced into an aircraft or a museum Where there is 
a situation in Which a large audience can enjoy the same 
video picture. In this situation, each audience does not 
alWays understand the same language. 

[0005] MeanWhile, in the DVD, according to a DVD 
Video standard, one stream (“multiplexed stream”) is 
recorded as one set of program, in Which one channel of 

video stream, plural channels (up to eight channels) of audio 
streams corresponding to the video stream, and plural chan 
nels (up to thirty-tWo channels) of sub-picture streams are 
multiplexed. Thus, it is possible to introduce the DVD 
system as the multilingual system Which can supply the 
audio corresponding to the language that each audience can 
understand in the aforementioned situation. 

[0006] Furthermore, as for the use in the aircraft, a movie 
Which has not been yet played at movie theaters is some 
times played. In this case, there has been strongly demanded 
a system that is implemented With a copyright protection 
Which can prevent illegal distribution of contents of the 
movie before release, or trace the source of the distribution 
even if the contents are illegally distributed. 

[0007] As a basic idea of the copyright protection, the 
folloWing method is generally used. In order to prevent the 
contents from being illegally distributed, the contents are 
encrypted, and video data to be reproduced is embedded 
With reproduced date and time, a reproduced media ID, a 
device ID for reproduction and a content ID containing 
copyright information such as a title, a producer or the like 
by digital Watermarking and so on Which enables the source 
of the illegal distribution to be traced. 

[0008] Conventionally, as the video and audio reproducing 
apparatus implementing the multilingual system using the 
DVD, the system disclosed in Japanese Patent Laid-Open 
Publication No. 11-164257 or 8-31096 for example is 
knoWn. The Publication No. 11-164257 discloses a multi 
lingual system Which includes a plurality of audio decoders 
arranged in parallel each extracting an audio stream of the 
corresponding language from audio data in presentation data 
produced from the DVD With reference to navigation data 
produced from the DVD and decoding the respective audio 
stream. The Publication No. 8-31096 discloses that audio 
data is distributed according to stream ID of audio data, 
decoded by the corresponding decoder, and output to a 
predetermined signal channel. 

[0009] In general, the present video and audio reproducing 
apparatus using the DVD is con?gured so that one audio 
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selected from the plural audios are output to one video. An 
AV decoder Which include a plurality of decoders as one 
chip so as to output a plurality channels of audio signal to 
one video signal at the same time has not been generally 
used. Therefore, the aforementioned multilingual system is 
achieved by arranging in parallel a plurality of Widely 
spread and commercially available inexpensive AV decoders 
each having one video decoder and one audio decoder. 

[0010] FIG. 6 illustrates a con?guration of a conventional 
audio and video reproducing apparatus (AV reproducing 
apparatus) Which alloWs the multilingual system to have the 
aforementioned copyright protection function. 

[0011] A stream data reproducing section 100 reproduces 
a multiplexed stream in Which compressed video informa 
tion and a plurality of channels (?rst to n-th channel (n is a 
natural number)) of compressed audio information are mul 
tiplexed. 

[0012] Since the multiplexed stream reproduced by the 
stream data reproducing section 100 has been encrypted 
(encryption such as Triple-DES) to protect a copyright, a 
decryption section 101 decrypts the cipher applied to the 
multiplexed stream reproduced by the stream data reproduc 
ing section 100. 

[0013] A ?rst stream decoder (AV decoder) 102 decom 
presses the decrypted multiplexed stream. 

[0014] A video management information embedding sec 
tion 103 embeds reproduced date and time, a disc ID, a 
device ID, a content ID and the like in video data extended 
by the ?rst stream decoder 102. 

[0015] A video output section 104 generates a reproduc 
tion video signal from the video data embedded With the 
video management information. The reproduction video 
signal is output to the outside through a video output 
terminal 105. 

[0016] A ?rst audio output section 106 generates a repro 
duction audio signal based on the ?rst audio data decom 
pressed by the ?rst stream decoder 102. The reproduction 
audio signal is output to the outside through an audio output 
terminal 107. 

[0017] Second to n-th stream decoders 108 to 110 decom 
press the multiplexed stream input to the ?rst stream decoder 
102 in the same manner as that of the ?rst stream decoder 
102. Second to n-th audio output sections 111 to 113 
generate reproduction audio signals according to the second 
to n-th audio data decompressed by the second to n-th stream 
decoders 108 to 110, respectively. Each reproduction audio 
signal is output to the outside through each of audio output 
terminals 114 to 116. 

[0018] By user’s selecting any one of the ?rst to n-th audio 
output terminals 107 and 114 to 116, the audio regarding the 
language Which the user selects and can understand is 
supplied to a headphone or the like of the user. 

[0019] According to the conventional AV reproducing 
apparatus having the above con?guration, during audio and 
video reproducing operation, the multiplexed stream 
decoded by the decryption section 101 in Which video and 
audio are multiplexed is equally fed to all of the ?rst to n-th 
stream decoders 102 and 108 to 110. In other Words, the 
multiplexed stream Which is in unprotected state after the 
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decryption ?oWs on all data bus lines connected to the 
second to n-th stream decoders 108 to 110. The data How 
shoWn by arroWs shoWn by thick lines in FIG. 6 is the 
multiplexed stream Which is in the unprotected state after the 
decryption. Since the multiplexed stream in unprotected 
state ?oWs on all the data bus lines connected to the second 
to n-th stream decoders 108 to 110, a risk of being illegally 
copied by extracting the multiplexed stream from these data 
bus lines can increase. Thus, it is necessary to protect all of 
the data bus lines by molding them With resin or the like in 
a circuit substrate of the reproducing apparatus. 

[0020] As described above, it has been demanded to 
improve the security to protect the copyright further solidly 
regarding the branch of the decrypted multiplexed stream. 

SUMMARY OF THE INVENTION 

[0021] The present invention is made in vieW of the above 
problems and it is an object of the present invention to 
provide an information reproducing apparatus capable of 
improving the security of copyright protection. 

[0022] In a ?rst aspect of the invention, provided is an 
information reproducing apparatus including, a reproducing 
section operable to reproduce multiplexed data in Which ?rst 
information Which is and a plurality of channels of second 
information Which is compressed and encrypted are multi 
plexed, the second information being reproduced in syn 
chroniZation With the ?rst information, a decryption section 
operable to decrypt the reproduced data from the reproduc 
ing section, a ?rst decoder operable to decompress the 
decrypted data from the decryption section, an analyZer 
operable to analyZe the decrypted data from the decryption 
section to detect the ?rst information, a conversion section 
operable to alter at least a part of the ?rst information 
contained in the decrypted data from the decryption section 
based on an analysis result by the analyZer, and second to 
n-th (n is a natural number, n>1) decoders operable to 
receive the altered data from the conversion section and 
decompress the respective channels of second information. 

[0023] In a second aspect of the invention, provided is an 
information reproducing apparatus including a reproducing 
section operable to reproduce a multiplexed stream in Which 
compressed and encrypted video information and a plurality 
of channels of compressed and encrypted audio information 
are multiplexed, a decryption section operable to decrypt the 
multiplexed stream reproduced by the reproducing section, 
a ?rst decoder operable to decompress the video information 
and one channel of audio information contained in the 
multiplexed stream decrypted by the decryption section, a 
management information embedding section operable to 
embed video management information into the video data 
decompressed by the ?rst decoder, a video output section 
operable to generate a reproduction video signal from the 
video data embedded With the video management informa 
tion by the management information embedding section, a 
?rst audio output section operable to generate a reproduction 
audio signal from the audio data decompressed by the ?rst 
decoder, a stream analyZer operable to analyZe the multi 
plexed stream decrypted by the decryption section to detect 
the video information, a stream conversion section operable 
to alter at least a part of the video information contained in 
the multiplexed stream decrypted by the decryption section 
based on an analysis result from the stream analyZer, second 
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to n-th (n is a natural number, n>1) decoders operable to 
receive the altered multiplexed stream from the conversion 
section and decompress the respective channels of audio 
information, and second to n-th audio output sections oper 
able to generate reproduction audio signals from audio data 
decompressed by the corresponding decoders. 

[0024] The information reproducing apparatus may fur 
ther include tWo sWitches. 

[0025] The ?rst sWitch may sWitch a data path such that 
the reproduced data from the reproducing section bypasses 
the decryption section and is input to the ?rst decoder When 
a predetermined control signal is input, otherWise, the repro 
duced data from the reproducing section is input to the 
decryption section. The second sWitch may sWitch a data 
path such that the reproduced data from the reproducing 
section is input to each of second to n-th decoders When the 
control signal is input, otherWise, the data from the stream 
conversion section is input to each of second to n-th decod 
ers. 

[0026] According to the information reproducing appara 
tus of the present invention, the decrypted multiplexed 
stream to be distributed for a multilingual function is dis 
tributed to decoders after the video information contained 
therein is changed or altered. Thus, the number of bus lines 
through Which the decrypted data With loW protection ?oWs 
can be reduced. As a result, there can be provided the 
information reproducing apparatus Which can prevent an 
illegal copy by extracting data during distribution and 
improve security for copyright protection. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is a vieW shoWing a con?guration of an 
audio and video reproducing apparatus according to a ?rst 
embodiment of the present invention. 

[0028] FIG. 2 illustrates a data structure of a video object 
set (VOBS); 

[0029] FIG. 3 illustrates a data structure of a video pack 

(V_PCK); 
[0030] FIG. 4 is a vieW shoWing a con?guration of an AV 
reproducing apparatus according to a second embodiment of 
the present invention. 

[0031] FIG. 5 is a vieW shoWing a con?guration of an AV 
reproducing apparatus according to a third embodiment of 
the present invention. 

[0032] FIG. 6 is a vieW shoWing a con?guration of a 
conventional AV reproducing apparatus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0033] With reference to accompanied draWings, an infor 
mation reproducing apparatus according to the present 
invention Will be described. In the folloWing description, an 
audio and video reproducing apparatus is exemplarily 
described, Which achieves a multilingual system in Which 
one channel of video information and a plurality of channels 
of audio information can be simultaneously reproduced. 

First Embodiment 

[0034] FIG. 1 illustrates a con?guration of an audio and 
video reproducing apparatus (AV reproducing apparatus) 
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according to the present invention. It should be noted that 
arrows shoWn by thick lines in FIG. 1 shoW data bus lines 
through Which data With loW protection Which is not 
encrypted could ?oW. 

[0035] The AV reproducing apparatus inlcudes a stream 
data reproducing section 100 for reproducing a stream in 
Which audio and video information is multiplexed from a 
recording medium 1 such as a DVD, a decryption section 
101 for decrypting the cipher applied to the reproduced 
stream, a stream analyZer 10 for analyZing the decrypted 
stream, a stream converter 11 for altering (converting) video 
information according to an analysis result, ?rst to n-th 
stream decoders 102 and 108 to 110 for decoding the 
reproduced stream, a video management information 
embedding section 103 for embedding management infor 
mation for copyright protection into the reproduced stream, 
a video output section 104 for generating an analog repro 
duction video signal from the reproduced stream, and ?rst to 
n-th audio output sections 106 and 111 to 113 for generating 
?rst to n-th channels of analog reproduction audio signals 
from the reproduced stream. 

[0036] Furthermore, the AV reproducing apparatus 
includes a video output terminal 105 for outputting a repro 
duction video signal and audio output terminals 107 and 114 
to 116 for outputting the ?rst to n-th channels of analog 
audio reproduction signals, respectively. 

[0037] Operations of the thus constituted AV reproducing 
apparatus Will be described hereinafter. It should be noted 
that operations during reproduction using a DVD as an 
example of a recording medium Will be described hereinaf 
ter. 

[0038] First, the description is made to audio and video 
information recorded in the DVD to be reproduced. In the 
DVD, a stream (multiplexed stream) is recorded, in Which 
video information and ?rst to n-th (n is a natural number and 
at most 8 for the DVD) channels of audio information 
reproduced in synchroniZation With the video information 
are compressed and multiplexed. The multiplexed stream is 
encrypted for copyright protection for example by Triple 
DES encryption. 

[0039] As shoWn in FIG. 2, one unit of content such as a 
movie is recorded as a Video Object Set (VOBS) 50 in the 
DVD. 

[0040] The VOBS 50 includes a plurality of video objects 
(VOB) 51. An ID number (IDNi (i is an integer)) allotted to 
each VOB 51 means the i-th of VOBs. 

[0041] The DVD is con?gured such that, to achieve a 
multi-story function in Which one movie can be seen in a 
plurality of story developments, each VOB provides the 
different story developments. 

[0042] The VOB 51 is composed of a plurality of cells 52. 
ID number (IDNj is an integer)) allotted to each cell 52 
indicates the j-th of cells. 

[0043] The cell 52 is a unit such as one scene in a movie, 
for example. In other Words, a combination of the scenes is 
the VOB 51, and the aforementioned multi-story function 
can be realiZed by a different combination. The cell 52 is 
composed of a plurality of video object units (VOBUs) 53. 

[0044] One VOBU 53 alWays starts from one navigation 
pack (NV_PCK) 54, and includes a plurality of audio packs 
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(A_PCK) 55, a plurality of video packs (V_PCK) 56 and a 
plurality of sub-picture packs (SP_PCK) 57. 

[0045] The navigation pack 54 is mainly used as control 
data for controlling reproduction and display of data in the 
VOBU 53 to Which the navigation pack 54 belongs and 
control data for searching data in the VOBU 53. 

[0046] The video pack 56 is main video information and 
compressed according to a standard such as MPEG. The 
sub-picture pack 57 is sub-video information having sub 
sidiary contents to the main video information such as 
superimposed title. The audio pack 55 is audio information. 

[0047] Thus, the video stream, sub-picture stream and 
audio stream are multiplexed With a pack as one unit, 
respectively. 

[0048] Then, a pack structure Will be described. The main 
video information is recorded in a data region of the DVD 
in a pack sequence. 

[0049] Each pack has a length of 2048 bytes regardless of 
its type. The video pack, sub-picture pack and audio pack 
Which constitute presentation data include 14 bytes of pack 
header and one or more packets Which ?ll the remaining 
2034 bytes. The pack length is adjusted so as to be alWays 
2048 bytes in such a manner that When the number of 
adjusting data is less than 7 bites, a stuf?ng bite (FFh) in a 
packet header of the packet is inserted, or When the number 
of adjusting data is not less than 7 bytes, a padding packet 
is inserted at the end of the pack. It should be noted that the 
padding packet contains a packet start code (4 bytes) includ 
ing a head start code (000001h) and a padding stream ID 
(BEh), a packet length (2 bytes), and padding bytes (FFh) 
having a data length necessary for adjusting the pack length. 

[0050] The pack header 62 contains 4 bytes of pack start 
code (000001BAh), SCR (System Clock Reference, Which 
includes tWo bits of identi?cation code for MPEG 1 (00b) 
and MPEG 2 (01b) at its head of 6 bytes) for setting and 
correcting an STC (System Time Clock) Which is a reference 
synchroniZed signal in the AV decoder and a reference time, 
multiplexing rate (6 bytes) of the multiplexed stream rep 
resented by a unit of 50 bytes/sec, and a stuf?ng bite length 
(1 bite: Regarding the DVD, its value is ?xed to F8h since 
there is no stuf?ng bite.). 

[0051] FIG. 3 shoWs a structure of the video pack 56. The 
video pack 56 includes a pack header 61 and 2034 or less 
bytes of the video packet (V_PKT). In a case Where the pack 
length is less than 2048 bytes, the length is adjusted by the 
aforementioned method. 

[0052] The video packet has ?elds of a packet header 62 
and video data 63. The packet header 62 has the folloWing 
?elds: 

[0053] a packet start code (4 bytes) 72, Which 
includes a head start code (3 bytes: 0000001h) and a 
stream ID of the video (1 byte: E0h); 

[0054] a packet length (2 bytes) 73, Which is a data 
length of the packet folloWing the present ?eld and 
does not contain 6 bytes of the packet start code and 
the packet length; 

[0055] a ?ag and control (2 bytes) 74, Which indi 
cates identi?cation code in tWo bits for MPEG 1 
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(other than 10b) and MPEG 2 (10b), and presence/ 
absence of conditional coding, and the like; 

[0056] a PBS header length (1 byte) 75, Which is a 
data length of the packet header folloWing the above 
?eld and represent the data length of the conditional 
coding; and 

[0057] a conditional coding (0 to 20 bytes) 76, in 
Which conditions of packet such as time management 
information PTS (Presentation Time Stamp) 78 of a 
reproduced output and time management informa 
tion DTS (Decoding Time Stamp) 79 for decompres 
sion, addition of those information to the packet 
being de?ned according to the packet generation 
rule. The conditional coding has a variable data 
length. 

[0058] The video data (1 to 2025 bytes) 63 is an elemen 
tary stream divided every packet. 

[0059] The AV reproducing apparatus operates as folloWs. 

[0060] The stream data reproducing section 100 is a DVD 
drive and reproduces from the DVD a multiplexed stream in 
Which compressed video information and n-channel of com 
pressed audio information are multiplexed. 

[0061] The decryption section 101 decrypts the cipher 
applied to the multiplexed stream Which is reproduced by 
the stream data reproducing section 100. More speci?cally, 
the decryption section 101 decrypts the cipher made for 
copyright protection in a payload (for example, video data in 
case of the video packet) in the packet. 

[0062] The ?rst stream decoder 102 decompresses the 
multiplexed stream decrypted by the decryption section 101. 
More speci?cally, the ?rst stream decoder 102 refers to 
navigation data in the multiplexed stream and searches 
presentation data (video/audio/sub-picture) according to its 
instruction to decompress the video data compressed by 
MPEG and a predetermined channel of audio information 
(the ?rst audio data). The ?rst stream decoder 102 can be 
achieved by for example an inexpensive commercially avail 
able and Widely-distributed AV decoder Which includes one 
video decoder and one audio decoder (the same goes for 
other stream decoders 108 to 110). 

[0063] The video management information embedding 
section 103 embeds video management information such as 
reproduced date and time, a disc ID, a device ID, a content 
ID in the video information decompressed by the ?rst stream 
decoder 102. 

[0064] The video output section 104 encodes and DA 
converts the video information embedded With the video 
management information and outputs it as a reproduction 
video signal such as NTSC/PAL or the like to the outside 
through the video output terminal 105. The video output 
terminal 105 is connected With a display device such as a 
monitor. 

[0065] The ?rst audio output section 106 outputs the 
reproduction audio signal obtained by DA converting the 
?rst audio data Which is decompressed by the ?rst stream 
decoder 102 to the outside through the audio output terminal 
107. The audio output terminal 107 is connected With a 
headphone or the like (the same goes for the other audio 
output terminals 114 to 116). 
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[0066] The stream analyZer 10 analyZes the multiplexed 
stream fed into the ?rst stream decoder 102 and detects the 
video information. The stream converter 11 alters the video 
information in the multiplexed stream fed into the ?rst 
stream decoder 102 based on an analysis result of the stream 
analyZer 10. These operations Will be described in detail 
later. 

[0067] The second to n-th stream decoders 108 to 110 
decompress the multiplexed stream in Which the video 
information is altered by the stream converter 11. Especially, 
the second to n-th stream decoders 108 to 110 decompresses 
the respective predetermined channels of audio information 
(the second to n-th audio data) in the multiplexed stream. 
The second to n-th audio output sections 111 to 113 DA 
convert the second to n-th audio data decompressed by the 
second to n-th stream decoder 108 to 110, respectively to 
generate reproduction audio signals and outputs them to the 
outside through the audio output terminals 114 to 116. 

[0068] From the plural audio outputs for one video output, 
the language a user can understand is selected by sWitching 
the ?rst to n-th audio output terminals 107 and 114 to 116 
and supplied to a headphone of the user or the like. 

[0069] Operations of the stream analyZer 10 and the 
stream converter 11 Will be described in detail. 

[0070] The stream analyZer 10 analyZes the output from 
the decryption section 101 to output the analysis result to the 
stream converter 11. The stream converter 11 alters the video 
information in the multiplexed stream output from the 
decryption section 101 based on the analysis result by the 
stream analyZer 10. 

[0071] More speci?cally, the stream analyZer 10 detects 
the pack start code 70 described in the pack header 62 
contained at the head of the pack, and counts the number of 
bytes of data in the pack from the detected point to specify 
the position of the packet start code 72 in the packet header. 
Then, the analyZer 10 refers to the packet start code 72 to 
obtain stream ID 77 described therein and detects based on 
the stream ID 77 Whether the present pack is a video pack 
storing the video information to be altered. 

[0072] When the video pack storing video information to 
be altered is detected, the stream converter 11 refers to a PBS 
header length 75 described in the packet header 62 and 
calculates the head of the video data 63 Which changes 
according to the data length of the conditional coding 76. 
Knowledge of the head of the video data 63 alloWs it to be 
determined that the video data is stored thereinafter. In other 
Words, the stream converter 11 can recogniZe the data length 
of the video data to be altered by referring to the PES header 
length 75. The stream converter 11 replaces all data from the 
head of the video data 63 to the end of the video pack With 
data Which is uncorrelated to the original video data such as 
the “FFh” used in the stuf?ng bite or the padding bite Which 
should be discarded by the stream decoders 108 to 110, for 
example. 

[0073] The video data contains collateral information 
required for decompressing the compressed video informa 
tion and the video information itself. Replacing or disabling 
those information With the uncorrelated data to the original 
data causes the video information not to be correctly decom 
pressed. As a result, the video cannot be correctly repro 
duced. In other Words, since all of the video data in the video 
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pack is replaced, the original video data cannot be repro 
duced any more. Consequently, the copyright can be 
strongly protected. 
[0074] Here, the collateral information in the video data 
includes quantization matrix data, motion vector informa 
tion, and so on. The quantization matrix data is a Weight for 
applying different sensitivities to respective places of DCT 
coef?cients so as to change the roughness of quantiZation for 
each frequency of DCT (Discrete Cosine Transform). The 
motion vector information represents a moving distance of 
a compared block in a reference screen. The video informa 
tion itself in the video data means DC coef?cient, DC 
differential value, AC coefficient or the like in the DCT 
block Which is a unit of compression for performing DCT 
operation. The DCT is an orthogonal transformation for 
converting image data to frequency component. 

[0075] As described above, according to the present 
embodiment, the video information in the stream to be input 
to the second to n-th stream decoders 108 to 110 for 
multilingual function is altered by the stream converter 11. 
Therefore, since the stream having the altered video infor 
mation ?oWs on data bus lines betWeen the stream converter 
11 and the second to n-th stream decoders 108 to 110, even 
if the stream on these data bus lines is extracted, the video 
information cannot be reproduced, so that suf?cient protec 
tion is implemented. In other Words, according to the present 
embodiment, the multiplexed stream With loW protection 
after decryption ?oWs only on the data bus lines shoWn by 
thick solid lines in FIG. 1, so that the number of data bus 
lines on Which the multiplexed stream With loW protection 
after decryption can be reduced. It is suf?cient to protect at 
least this portion With resin mold or the like, and thus the 
security can be improved as compared With the prior art. 

[0076] Although the second to n-th stream decoders 108 to 
110 cannot decode and output the correct reproduction video 
signal, since time information (time stamp (PTS, DTS), time 
reference value (SCR)) existing in the collateral information 
of both streams of the video and audio information is not 
altered, the video and audio can be correctly synchroniZed 
based on that information. As a result, the reproduced video 
signal from the video output terminal 105 and the repro 
duced audio signal from the ?rst to n-th audio output 
terminals 107 and 114 to 116 can be alWays synchroniZed 
correctly. 
[0077] Although the video data is replaced With “FFh” 
according to the present embodiment, it may be replaced 
With any data Which is uncorrelated to the original video data 
such as random data. Furthermore, it may be replaced With 
the video management information such as the reproduced 
date and time, the disc ID, the device ID, the content ID or 
the like Which are embedded by the video management 
information embedding section 103. This is especially effec 
tive in tracking the destination of an illegal copy. If the 
reproduced video information cannot be substantially used, 
only a part of data may be replaced instead of all of the video 
data 63. 

[0078] Although the video data in the video pack is altered 
according to the present embodiment, the sub-picture data in 
the sub-picture pack or the audio data in the audio pack can 
be altered in the same Way. 

[0079] The ?rst to n-th stream decoders 102 and 108 to 
110 may decode different channels of audio information or 
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all or some of the stream decoders 102 and 108 to 110 may 
reproduce the same channel of audio signal. When at least a 
part of the stream decoders 102 and 108 to 110 decodes and 
outputs the same channel of the audio information, the user 
can select the best audio signal in its reproduced state among 
the plural audio signals for a desired channel. 

[0080] Although description is made of the multiplexed 
stream at a constant bit rate using the DVD system according 
to the present embodiment (the folloWing embodiments 
also), it is not limited to the multiplexed stream at the 
constant bit rate. The present invention may be applied to 
multiplexed data of the video information and audio infor 
mation regardless of its bit rate. 

[0081] Although the description is made of the multilin 
gual system Which reproduces one channel video signal and 
the plural channels of audio signal at the same time accord 
ing to the present embodiment (the folloWing embodiments 
also), the present invention, for example, can also be applied 
to a system Which reproduces one channel audio signal and 
plural channels of video signals at the same time. In this 
case, the video information and the audio information are 
replaced With each other. In addition, it is understood that the 
invention also may be applicable in a case Where there are 
plural channels of video and plural channels of audio. 

[0082] Although the description is made of the data stream 
Which is transmitted in accordance With the processed order 
according to the present embodiment (the folloWing embodi 
ments also), the present invention is not limited to the data 
stream and can be applied to general data Which don’t have 
concept of time ?oW. 

[0083] Although the description is made of the case Where 
the video information and the audio information are multi 
plexed according to the present embodiment (the folloWing 
embodiments also), the present invention is not limited to 
the above. When there are tWo types of information in Which 
information of one type is to be reproduced in synchroni 
Zation With information of the other type Which is not 
required for having higher security than that of one type, it 
is understood that the present invention Will be applicable to 
those information. There are the folloWing examples as such 
combination of the information, that is, 

[0084] high-resolution video information (Hi-Vision, 
for example) and plural channels of loW-resolution 
video information (MPEG video information at loW 
bit rate, for example); and 

[0085] video information and a plurality of channels 
of character information conveying information in a 
plurality of different languages. 

Second Embodiment 

[0086] FIG. 4 illustrates another con?guration of an AV 
reproducing apparatus according to the present invention. 
According to the present embodiment, in addition to the 
con?guration of the ?rst embodiment, provided are tWo 
sWitches 20 and 21 for sWitching the stream path. ArroWs 
shoWn by thick lines in FIG. 4 shoW data bus lines through 
Which data With loW protection Which is not encrypted could 
?oW. 

[0087] The ?rst sWitch 20 sWitches the stream path such 
that a multiplexed stream output from a stream data repro 
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ducing section 100 Would be input to a decryption section 
101 or a ?rst stream decoder 102 and the second sWitch 21. 
The ?rst sWitch 20 sWitches the stream path such that the 
multiplexed stream from the stream data reproducing section 
100 Would bypass or pass the decryption section 101. 

[0088] The second sWitch 21 sWitches the stream path 
such that the multiplexed stream output from the ?rst sWitch 
20 or the decryption section 101 Would be input to second 
to n-th stream decoders 108 to 110, or a stream analyZer 10 
and a stream converter 11. The second sWitch 21 operates 
simultaneously With the ?rst sWitch 20, and When the 
multiplexed stream from the stream data reproducing section 
100 bypasses the decryption section 101, it sWitches the 
stream path such that the bypassing multiplexed stream 
Would be directly input to the second to n-th stream decoders 
108 to 110. 

[0089] The ?rst and second sWitches 20 and 21 are con 
trolled by a control signal input from a control signal input 
terminal 22. 

[0090] Description Will be made to operations of the thus 
constituted AV reproducing apparatus according to the 
present embodiment. 

[0091] First, description Will be made to operations in case 
that the control signal input terminal 22 receives a control 
signal for instructing to bypass the decryption section 101 
(that is, decryption by the decryption section 101 is not 
necessary). As such case, there is a case Where the multi 
plexed stream reproduced from the DVD is not encrypted or 
a case Where the reproduced multiplexed stream is encrypted 
in a encryption method Which can not be decrypted by the 
decryption section 101. At this time, the ?rst sWitch 20 
sWitches the stream path to connect a contact point Q0 and 
the second sWitch 21 sWitches the stream path to connect a 
contact point Q1. 

[0092] The ?rst stream decoder 102 decompresses the 
multiplexed stream Which bypasses the decryption section 
101. At this time, When the multiplexed stream reproduced 
from the stream data reproducing section 100 is applied With 
CSS scramble and it is necessary to descramble it by the ?rst 
stream decoder 102, the ?rst stream decoder 102 
descrambles the input multiplexed stream and then decom 
presses the information. In this case, hoWever, the ?rst 
stream decoder 102 has to be provided With a CSS descram 
bler. 

[0093] The second sWitch 21 sWitches the stream path 
such that the multiplexed stream Which bypasses the decryp 
tion section 101 Would bypass the stream analyZer 10 and 
stream converter 11 according to the control signal input 
from the control signal input terminal 22. 

[0094] The second to n-th stream decoders 108 to 110 
decompress the information of the multiplexed stream Which 
has bypassed the stream analyZer 10 and stream converter 

[0095] Next, description Will be made to a case Where the 
control signal input terminal 22 receives a control signal for 
instructing not to bypass the decryption section 101. At this 
time, the ?rst sWitch 20 sWitches the stream path to connect 
a contact point P0 and the second sWitch 21 sWitches the 
steam path to connect the contact point P1. Operations of the 
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AV reproducing apparatus in this case is the same as those 
described in the ?rst embodiment. 

[0096] As described above, according to the present 
embodiment, the tWo sWitches 20 and 21 operate simulta 
neously to pass/bypass the decryption section 101 in accor 
dance With necessity of decryption. This can provide the AV 
reproducing apparatus Which can ?exibly handle reproduc 
tion of a commercially available and Widely-spread DVD 
Which is not encrypted and does not need decryption for 
reproduction, or reproduction of a commercially available 
DVD applied With scramble such as CSS knoWn Well as 
copy protection of the DVD. 

Third Embodiment 

[0097] FIG. 5 illustrates still another con?guration of an 
AV reproducing apparatus according to the present inven 
tion. According to the present embodiment, in addition to the 
con?guration of the ?rst embodiment, provided are ?rst and 
second sWitches 23 and 24 for sWitching the stream path. In 
the present embodiment, the ?rst sWitch 23 is provided so as 
to be further close to the side of the stream decoder as 
compared With the second embodiment. ArroWs shoWn by 
thick lines in FIG. 5 shoW data bus lines through Which data 
With loW protection Which is not encrypted could ?oW. 

[0098] The ?rst sWitch 23 selects the stream path such that 
either a multiplexed stream reproduced from the stream data 
reproducing section 100 or a multiplexed stream decoded by 
a decryption section 101 Would be input to the ?rst stream 
decoder 102. That is, the ?rst sWitch 23 sWitches the stream 
path such that the multiplexed stream from the stream data 
reproducing section 100 Would bypass or pass the decryp 
tion section 101. 

[0099] The second sWitch 24 selects the stream path such 
that either the multiplexed stream output from the stream 
data reproducing section 100 or the multiplexed stream of 
Which video information has been altered by the stream 
converter 11 Would be input to second to n-th stream 
decoders 108 to 110. The second sWitch 24 operates simul 
taneously With the ?rst sWitch 23. When the multiplexed 
stream from the stream data reproducing section 100 
bypasses the decryption section 101, the stream pass is 
sWitched such that the multiplexed stream from the stream 
data reproducing section 100 Would be directly input to the 
second to n-th stream decoders 108 to 110. 

[0100] The ?rst and second sWitches 23 and 24 are con 
trolled by a control signal input through a control signal 
input terminal 22. 

[0101] Furthermore, as shoWn by double lines in FIG. 5, 
the decryption section 101, the stream analyZer 10 and the 
stream converter 11 are integrated With the ?rst and second 
sWitches 23 and 24, resulting in a constitution (30) Which 
cannot to be isolated. The integration is made by packaging 
as a device such as a gate array or ASIC Which cannot be 
isolated. Integrated each device cannot operate as a single 
part and data bus lines betWeen devices and control signal 
lines Will not be accessed from the outside. 

[0102] Description Will be made to operations of the thus 
constituted AV reproducing apparatus according to the 
present embodiment. 

[0103] When the multiplexed stream Which is not 
encrypted is reproduced from the DVD, a control signal 
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Which does not instruct decryption is input from the terminal 
22. According to this control signal, the ?rst sWitch 23 
sWitches to a contact point R0 and the second sWitch 24 
sWitches to a contact point R1. As a result, the output from 
the stream data reproducing section 100 is directly input to 
the ?rst to n-th stream decoders 102 and 108 to 110. 

[0104] The ?rst stream decoder 102 decompresses the 
multiplexed stream Which is selected by the ?rst sWitch 23. 
When the multiplexed stream reproduced from the stream 
data reproducing section 100 is scrambled by CSS, the ?rst 
stream decoder 102 descrambles the input multiplexed 
stream and then decompresses the stream. In this case, 
hoWever, the ?rst stream decoder 102 has to be provided 
With a CSS descrambler. 

[0105] MeanWhile, When the encrypted multiplexed 
stream is reproduced from the DVD, a control signal Which 
instructs decryption is input through the terminal 22. 
According to this control signal, the ?rst sWitch 23 sWitches 
to the contact point S0 to select the output from the decryp 
tion section 101. The second sWitch 24 sWitches to the 
contact point S1 to select the output from the stream 
converter 11. 

[0106] The multiplexed stream decrypted by the decryp 
tion section 101 is automatically input to the stream analyZer 
10 and stream converter 11 to alter the video information. 
Subsequent operations are the same as those described in the 
?rst embodiment of the present invention. 

[0107] As described above, according to the present 
embodiment, the decryption section 101, the stream analyZer 
10 and the stream converter 11 are integrated, and formed 
With the sWitches 23 and 24 so as not to be isolated. Thus, 
there can be provided the AV reproducing apparatus Which 
can reduce the number of data bus lines (bus lines shoWn by 
thick solid lines in FIG. 4) through Which decrypted mul 
tiplexed stream ?oW, improve security, and facilitate sub 
strate designing. 

[0108] Although the present invention has been described 
in connection With speci?ed embodiments thereof, many 
other modi?cations, corrections and applications are appar 
ent to those skilled in the art. Therefore, the present inven 
tion is not limited by the disclosure provided herein but 
limited only to the scope of the appended claims. 

[0109] The present disclosure relates to subject matter 
contained in Japanese Patent Application No. 2002-189322, 
?led on Jun. 28, 2002, Which is expressly incorporated 
herein by reference in its entirety. 

What is claimed is: 
1. An information reproducing apparatus comprising: 

a reproducing section operable to reproduce multiplexed 
data in Which ?rst information Which is and a plurality 
of channels of second information Which is compressed 
and encrypted are multiplexed, the second information 
being reproduced in synchroniZation With the ?rst 
information; 

a decryption section operable to decrypt the reproduced 
data from the reproducing section; 

a ?rst decoder operable to decompress the decrypted data 
from the decryption section; 
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an analyZer operable to analyZe the decrypted data from 
the decryption section to detect the ?rst information; 

a conversion section operable to alter at least a part of the 
?rst information contained in the decrypted data from 
the decryption section based on an analysis result by 
the analyZer; and 

second to n-th (n is a natural number, n>1) decoders 
operable to receive the altered data from the conversion 
section and decompress the respective channels of 
second information. 

2. The information reproducing apparatus according to 
claim 1, further comprising 

a ?rst sWitch operable to sWitch a data path such that the 
reproduced data from the reproducing section bypasses 
the decryption section and is input to the ?rst decoder 
When a predetermined control signal is input, other 
Wise, the reproduced data from the reproducing section 
is input to the decryption section, and 

a second sWitch operable to sWitch a data path such that 
the reproduced data from the reproducing section is 
input to each of second to n-th decoders When the 
control signal is input, otherWise, the data from the 
conversion section is input to each of second to n-th 
decoders. 

3. The information reproducing apparatus according to 
claims 2, Wherein the decryption section, analyZer, conver 
sion section, ?rst sWitch and second sWitch are integrated so 
as not to be isolated. 

4. The information reproducing apparatus according to 
claim 1, Wherein the conversion section does not alter time 
information necessary for synchroniZed reproduction of the 
?rst and second information. 

5. The information reproducing apparatus according to 
claim 1, Wherein the conversion section changes a data 
region to be altered based on predetermined data length 
information in a multiplexed unit. 

6. The information reproducing apparatus according to 
claim 1, Wherein the conversion section replaces data to be 
altered With data uncorrelated to the data to be altered. 

7. The information reproducing apparatus according to 
claim 1, Wherein the multiplexed data is a data stream. 

8. The information reproducing apparatus according to 
claim 2, Wherein the multiplexed data is a data stream. 

9. The information reproducing apparatus according to 
claim 3, Wherein the multiplexed data is a data stream. 

10. The information reproducing apparatus according to 
claim 4, Wherein the multiplexed data is a data stream. 

11. The information reproducing apparatus according to 
claim 5, Wherein the multiplexed data is a data stream. 

12. The information reproducing apparatus according to 
claim 6, Wherein the multiplexed data is a data stream. 

13. The information reproducing apparatus according to 
claim 1, Wherein either one of the ?rst and second informa 
tion is video information and the other is audio information. 

14. The information reproducing apparatus-according to 
claim 2, Wherein either one of the ?rst and second informa 
tion is video information and the other is audio information. 

15. The information reproducing apparatus according to 
claim 3, Wherein either one of the ?rst and second informa 
tion is video information and the other is audio information. 
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16. The information reproducing apparatus according to 
claim 4, Wherein either one of the ?rst and second informa 
tion is video information and the other is audio information. 

17. The information reproducing apparatus according to 
claim 5, Wherein either one of the ?rst and second informa 
tion is video information and the other is audio information. 

18. The information reproducing apparatus according to 
claim 6, Wherein either one of the ?rst and second informa 
tion is video information and the other is audio information. 

19. An information reproducing apparatus comprising: 

a reproducing section operable to reproduce a multiplexed 
stream in Which compressed and encrypted video infor 
mation and a plurality of channels of compressed and 
encrypted audio information are multiplexed; 

a decryption section operable to decrypt the multiplexed 
stream reproduced by the reproducing section; 

a ?rst decoder operable to decompress the video infor 
mation and one channel of audio information contained 
in the multiplexed stream decrypted by the decryption 
section; 

a management information embedding section operable to 
embed video management information into the video 
data decompressed by the ?rst decoder; 

a video output section operable to generate a reproduction 
video signal from the video data embedded With the 
video management information by the management 
information embedding section; 

a ?rst audio output section operable to generate a repro 
duction audio signal from the audio data decompressed 
by the ?rst decoder; 

a stream analyZer operable to analyZe the multiplexed 
stream decrypted by the decryption section to detect the 
video information; 

a stream conversion section operable to alter at least a part 
of the video information contained in the multiplexed 
stream decrypted by the decryption section based on an 
analysis result from the stream analyZer; 
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second to n-th (n is a natural number, n>1) decoders 
operable to receive the altered multiplexed stream from 
the conversion section and decompress the respective 
channels of audio information; and 

second to n-th audio output sections operable to generate 
reproduction audio signals from audio data decom 
pressed by the corresponding audio decoders. 

20. The information reproducing apparatus according to 
claim 19, further comprising 

a ?rst sWitch operable to sWitch a data path such that the 
reproduced data from the reproducing section bypasses 
the decryption section and is input to the ?rst decoder 
When a predetermined control signal is input, other 
Wise, the reproduced data from the reproducing section 
is input to the decryption section, and 

a second sWitch operable to sWitch a data path such that 
the reproduced data from the reproducing section is 
input to each of second to n-th decoders When the 
control signal is input, otherWise, the data from the 
stream conversion section is input to each of second to 
n-th decoders. 

21. The information reproducing apparatus according to 
claim 20, Wherein the decryption section, analyZer, stream 
conversion section, ?rst sWitch and second sWitch are inte 
grated so as not to be isolated. 

22. The information reproducing apparatus according to 
claim 19, Wherein the stream conversion section does not 
alter time information necessary for synchroniZed reproduc 
tion of video and audio information. 

23. The information reproducing apparatus according to 
claims 19, Wherein the stream conversion section changes a 
data region to be altered based on predetermined data length 
information in a multiplexed unit. 

24. The information reproducing apparatus according to 
claims 19, Wherein the stream conversion section replaces 
data to be altered With data uncorrelated to the data to be 
altered. 


